United States Patent m 

Swan et al. 



[54] ROTARY HANDLE OPERATED DOOR 
LOCK 

[75] Inventors: Jye P. Swan, Brunswick Hills; Lee S. 

Weinerman, Median; Steven A. 
Mayo, Akron, all of Ohio 

[73] Assignee: The Eastern Company, Strongsville, 
Ohio 

[21] Appl.No.: 850,981 

[22] Filed: Apr. 11, 1986 

[51] Int. CI. 4 B60R 25/02 

[52] US. Ci 70/208; 70/210; 

292/336.3; 292/359 

[58] Field of Search 70/208, 209, 210, 211, 

70/207, 201, 202, 182, 183, 184, 185; 292/207, 
336.3, 359, DIG. 31; D8/338, 336; D3/72 

[56] References Cited 

U.S. PATENT DOCUMENTS 

D. 119,418 3/1940 Anderson 292/DIG. 31 

243,374 6/1881 Howard 292/DIG. 31 

789,568 5/1905 Roe 292/DIG. 31 

1,652,660 12/1927 Devereaux 70/210 

1,720,804 7/1929 Tomcray 70/210 

2,136,854 11/1938 Knott 292/DIG. 31 

4,270,780 6/1981 Bernard 70/210 

4,438,964 3/1984 Peters 70/208 

FOREIGN PATENT DOCUMENTS 
834816 3/1952 Fed. Rep. of Germany 70/208 



[ii] Patent Number: 4,706,478 
[45] Date of Patent: Nov. 17, 1987 



OTHER PUBLICATIONS 

Eberhard Manufacturing Company Division of the 
Eastern Company Catalog No. 102 entitled "Handbook 
of Latches, Locks, Hinges Handles and Related Hard- 
ware", copyright date 1983. 

Primary Examiner— Robert L. Wolfe 
Attorney, Agent, or F/r/w-r-David A. Burge 

[57] ABSTRACT 

A rotary handle operated lock includes a pan-shaped 
housing member that has a back wall at the base of a 
forwardly facing recess. A guide member is welded to 
the rear face of the back wall and cooperates with the 
back wall to define a sturdy guide channel which slid- 
ably mounts a control member form movement between 
locked and unlocked positions. A shaft extends through 
aligned holes that are formed in the back wall and in the 
guide member, and through a keyhole shaped slot that is 
formed in the control member. The shaft has a front end 
region that carries a pivotally mounted, nestable operat- 
ing handle, and a rear end region that carries a latching 
arm. The operating handle and the latching arm rotate 
with the shaft between latched and unlatched positions. 
The shaft has opposed flat side surfaces that are selec- 
tively engaged and released by the opposed flat sides of 
the keyhole shaped slot when the control member is 
moved to its locked and unlocked positions, respec- 
tively, whereby the shaft is prevented from rotating or 
permitted to rotate. 

7 Claims, 34 Drawing Figures 
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1 2 

predetermined positions relative to a housing, such as 

ROTARY HANDLE OPERATED DOOR LOCK 'latched" and "unlatched" positions. 

In preferred practice, the operating handle of the lock 
BACKGROUND OF THE INVENTION is nestable within a housing recess when the handle is in 

5 either of its latched and unlatched positions. Addition- 

1. Field of the Invention „ fc operate d locking system is provided to re- 
The present invention relates generally to a rotary any *J£ a^d a shaft-mounted latching 

handle operated door ock formed from a relaUvdy « ^ when these 

small number of operatmg component *at>nteract>n f nts are in ^ , atch ed and unlatched 
particularly advantageous ways to selectively permit , 0 " * 

and prevent rotary fetching and <f*^ P Inaccordance with the preferred practice of the pres- 

of an operating handle and a.latchmg arm More partic- ^ flush moumable 

ularly the invendon relates to a door toe havmg a -J- O ^ ^ ^ g 
rotatable handle for pivoting a shaft-mounted latching recess^A shaft extends through a hole 

arm between latched and unmatched positions, with a 15 £ * housi ^ ^ has a 

key operated locking system being provided Tor refcas- ^ ^ ^ 

ably retaining the ratable components of the lock in ^ * ^ % ^ ^ ^ 

their latched and unlatched positions. ^ behind ^ back wal| ^ canfe| ft j atching 

2. Prior Art . . arm. The operating handle and the latching arm are 
Many proposals have been made for various type lof 20 J f latched ^ unlatchcd 

door locks having flush mountable housings for door fa w Qf T . 

locks havmg rotary operating handles that serve to ? configura Li and is pivotally connected to the 

rotate latching arms between latched and unlatched P J J ^ w tQ ^ 

positions, and for door locks ^er^g handte sh ^ to n JL handle ™thin the recesf The operating 

that are nestab e wi&in recesses that are defined by 25 shaft ^ g ^ 

associated housings. Despite such P"P^ J" tion of preferably about 180 degrees in moving the 

remained for a flush mountable door lock having ,a ' between its latched and unlatched posi- 

rotatable operating handle for pivoUng a latching arm | fonnation fa d Qn ^ shaft 

between latched and unlatched posifions with a key- engageable by a locking formation on a control 

operated lockmg system being provided to relea^bly *> f 0 8 releasab f y retain & handle , th e shaft and 

retain rotatable components of the lock in then latched > thejr latched ^ 

and unlatched positions, with the operating handle «^ The ^ formation ferably 

being nestable within a housing recess when the operat- ^ * on d ^ 

ing handle is in its latched and unlatched positions, and ' P defined cQn . 

with the lock being formed from a minimal number of ™ mber ^ „ sB / abl carried by ^ housing for 

easily assembled parts that interact m advantageous ^ J between locked and 

ways to aid u, securely prevenung the opera^g handle ^ pfe ^ fonnation 

and the latchmg arm from rotanng both when the lock ^ ^ through wUch ^ shaft 

is "locked and unlocked. ^ d ^1 side walls of the slot 

Tothedegreethatpnorpro^ S positioned dosely alongside the opposed flat sur- 

need for such a lock, such proposes often have resulted ° 8 P J ^ Qn thfi ^ whe „ the 

in locks of unduly complex cons^ctton w*ha«end- S ^ n ^ contro , 

antly high costs of manufac^A^ between fa JV^ ^ 
some previously proposed TO \ as ^ m ^ n ^.^ v 45 itions b a ^ mernber that is rotated by a key 

have employed components which _ are ^ugentiy P ted lc £ k linder . when the control member is in 

rueeed to withstand the type of abuse to which such , ^ , , , J . . « .« * « „ fA „ 

toSeWcted,especially when unauthorized entry unlocked position, a relative y ^large fcamet* end 

is attempted Still another drawback of many prior region of the keybo e ^shaped slot loosely surrounds the 
proposals has resulted from an insufficiently effective 50 shaft to permit ^shafUotation 

mteraction of the lock components when "locked" to A significant feature of a doo ^lock .^odymg Ae 

prevent the action of the lock from being defeated by preferred practice of the present invenbon tea in a par- 

weri it with force ticularly secure type of interaction that takes place 

°Whiira n variety of nestable operating handles are among its operating components to aid I in rating ap- 
known for use wftb locks, one well accepted assembly 55 Potions of force that are intended to o^rcome the 

of a nestable T-shaped handle, shaft and housing has action of the lock when "^f^"^*^ 

been sold by Ebernard Manufacturing Company of operated elements tfiat are emp toyed to lock arotat- 

Cleveland, Ohio 44136 under the product designation able handle and a shaft-carried latching arm include an 

5630A. A key-locking version of this product has also elongate control member that has a keyhole shaped 
been offered under the product designation 4874. 60 locking formation slot near one end for selectively en- 

gaging and disengaging the shaft to permit and prevent 

SUMMARY OF THE INVENTION rotation, and a U-shaped formation near the other 

The present invention overcomes the foregoing and end that overlies, surrouds and interacts with a key-cyl- 

other drawbacks of prior proposals by providing a inder-operated cam to effect movement of the control 
novel and improved, relatively simple and inexpensive 65 member between its unlocked and locked positions, to 

rotary handle operated door lock of rugged construe- securely retain the control member in its locked and 

tion which utilizes a key operated locking system to unlocked positions, and to mutually reinforce the con- 

releasably retain rotatable components in one or more trol member and the cam. 



04/21/2003, EAST Version: 1.03.0002 



4,706,478 4 

3 FIGS 19. 20 and 21 are perspective views of the Jock 

BRIEF DESCRIPTION OF THE DRAWINGS elements of FIG. 18 as they appear whencompo nentsof 

"JS other features and a fuller und^ng ^^£^^^1 

of the invention described and claimed in the , present 13-17, ^^*£ m P of f, os . 10 -12. respectively; 

application may be had by referring to ttie foltowmg 5 "™Jf ffjed perspective view showing one 

description and claims taken >n conjunct™ with the J^-£££££ the lo Vk in a door panel opemng as 

bodying the preferred f^^fSSSSS 10 ££. SISS™**- . 
with operating components of the kfj*""""""™ FIG. 23 is a sectional view as seen from a plane mdi- 
that (1) the lock's operatmg handle is folded to amsted FIG in FIG . 22 , but wit h one fastener 

position relative to a recess defined by the _hOUMng Ot ca y ^ 
the lock, (2) the lock's latching arm is unlatched, and (3) explode ano o t0 FIG . 23 but 

the operating handle and the latching arm are locked H& 24 *a a* ^ headed rivets in 

bycomponentsofakeyloclanpystemtop = rota- 15 JJJg^JtSiiOT to mount the lock on a door 
tton that would tend to move the latchmg arm out of its place oi uueaaeu 

unlatched position; p 25 is a perspective view showing an alternate 

H& *f ^TEE yJSKSytaSiSS me^ofmoun4»Llockonadoorpanelasbyutil. 2 - 

operating handle extended, and with a key insenea mi ^ ^ t0 a mounting flange of the 

a key cylinder of the lock; M * « • 

FIG. 3 is an end elevational view thereof; hg 26 is a sectional view, on an enlarged scale, as 

FIG. 4 is a bottom plan view thereof; from a Diane indicated by a line 26 — 26 in FIG. 25; 

HG. 5 is a sectional view as seen from a plane indi- ^™*^™ elev ^ vie w similar to FIG. 3 

cated by a line 5—5 m FIG. 3; deoictine still another alternate means of mounting 

FIG. 6 is an end elevational view similar to HO. 3 25 but depctmg sua ^ ^ 

but with portions of selected elements of the loclc bro- *^«J*S^ fastened y t0 the rear wall of the 

ken away and shown in ^-g" - ~* from 8 ^of SSkutilizmgsmdsttetarewdded tothe 

Pl FIG"? ifS e'nVel^al^w similar to HG. 3 rear will and that extend through holes formed m the 

but with the key rotated in the key cylinder to repos.- 30 br acket c i ev ational view thereof as seen 

tion components of the key operated locking system to ^•^"^ b , ine 28-28 in FIG. 27; 

their "unlocked" position to release the operating han- from a ptane ^ „ ^ from a plane 

die and the latching arm for rotation; indicated bv a line 29 — 29 in FIG. 28; 

HG. 8 is a sectional view as seen from a plane mdi- "^^'^J^ perspective view showing 

cated by a line 8—8 in FIG. 7; rnmn nnents of the system of FIGS. 27—29; 

FIG. 9 is an end elevational view similar to FIG. 7 com P° n !" te . " ^\ iie elevational view showing an 

but with portions of selected elements of the lode bro- HOM .** ^Z«A that utilizes a T-shaped 

ken away and shown in cross section as seen from a ggj opposed portions wh ich connect 

plane indicated by a line 9—9 in FIG. 8, » operating conventional remotely lo- 

FIG. 10 h an end elevational v«w 40 J* 2m* and thelike; 

but with the operating handle and the latcmng arm ^ elevational view thereof: 

pivoted to an "intermediate" portion that > half-way FIG. 32 s an end Jjj-J^, yiew showing we 

between their latched and unlatched portions; ww em^oiment of FIG. 31 connected to rods for 

naUbasectio^vfewa s seen from a plane mdi- takjj*«ljj^ remotely located latch bolt as- 

-SSaSS^S IL similar to FIG. 10 sembhes «id ^and 

but with portions of selected elements of the lock bro- FIG. 34 is an eievan 

ken away and shown in cross section as seen from a DESCRIPTION OF THE PREFERRED 

plane indicated by a line 12-12 in FIG. 11; EMBODIMENT 

FIG. 13 is an end elevational vie* r similar to HG. 3 50 FIQS u3 rotary hand i e operated, 

but with the operating handle .and theht^ng n £ Refenmg lock embodying die preferred 

their latched positions, and w th components of toe toy uusn invention is indicated generally 

operated locking system locked" to , retain . the operat- prucjc *™ P fa lock w mcludes a pan . sh aped 
ing handle and the latching arm in their latched posi- g^™^ is ordraarily mount ed on a closure 

tons; <• i fnotdiownl The housing 12 defines a forwardly facing 

FIG. 14 is a sectional view as seen from a plane indi- g^^f^° k 14 defining a base or back of 
cated a line 14— 14 in FIG. 13; the recess 16 

FIG. 15 is an end elevational view similar to FIG. 13 in : rec . ^ d ^ ^ ^ ^ ^ operat 

but with portions of selected elements °' *eto* bro- in fSe 18 that is located forwardly with respect to 
ken away and shown in «oss section as seen from a 60 ng handle^ ^ ^ ^ ^ ^ ^ 

plane indicated by a line 15-15 in flu. w, rearwardly with respect to the back wall 

FIG. 16 is a sectional view as seen from a plane indi- ^^^^Xft 22 that drivingly interconnects 
cated a line 16-16 m FIG. . ^ ^e 18 and the latching arm 20. The shaft 22 

FIG. 17 is a top plan view ^toereof, but with the key u HG. 6) formed m 

removed the operating handled folded to its nested 65 ^ Ae e shaft 22 is joumaled by the 

position; hnusine 12 for rotation together with the operating 

FIG. 18 is an exploded perspective .view on an en- ^njor^ ^ ^ M m imagjnary 

larged scale, of selected elements of the lock; " saa " s 
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axis 26 that extends perpendicular to the plane of the opposed sides thereof) to "lock" the shaft 22 (and hence 
back wall 14. The operating handle 18 and the latching the operating handle 18 and the latching arm 20) against 
arm 20 are rotatable about the axis 26 between an un- rotation (such locking engagement being illustrated in 
latched position which is depicted in FIGS. 1-6, and a FIG- 19). The locking and receiving formations 60, 70 
latched position which is depicted in FIGS. 13-17. 5 can be brought into "locked" or rotation-preventing 

When the operating handle 18 is in either of its un- engagement (as illustrated in FIG. 19) only when the 
latched and latched positions, it is nestable within the drivingly interconnected operating handle 18, latching 
forwardly-facing recess 16 of the housing 12. Nesting of arm 20 and shaft 22 are in one or the other of their 
the handle 18 within the recess 16 while the handle 18 is latched and unlatched positions, 
"unlatched" is depicted in FIG. 1. Nesting of the handle 10 j n an "unlocked" position, as is illustrated in FIGS. 
18 while "latched" is depicted in FIG. 17. 20 and 21, the control member 42 is located with respect 

When the latching arm 20 is in either of its unlatched t o the shaft 22 such that the enlarged diameter end 
or latched positions, it projects to one side or the other region 64 loosely surrounds the shaft portion 70 and 
of the housing 12. When the latching arm 20 is "un- d oes no thing to inhibit rotation of the shaft 22 about the 
latched," it projects only a slight distance (leftwardly as 15 ^26. 

viewed in FIGS. 1, 4 and 6) beyond one side of the positioning of the control member 42 is effected 

housing 12. When the latching arm 20 is "latched," it by ^ interaction of a cam 44 (which is rotated in re- 
projects a substantial distance beyond the other side of sp0 nse to rotation of the key 50 in the key cylinder 48) 
the housing 12 (rightwardly as viewed in FIGS. 13, 15 ^ a Tj. s haped formation 80 that is provided near one 
and 17) for engagement with a suitable strike of conven- 20 end region of ^ control member 42. The character of 
tional configuration (not shown). this interaction, which serves in combination with other 

As those skilled in the art will readily understand, a f eatures of the lock 10 to enhance the resistance of the 
"strike" is a device or a formation that ordmanly is lock lQ tQ force intended t0 overpower its action, will 
carried by a door frame (or other structure which sur- be described in detaiL 
rounds or extends alongside an opemng that is selec- 25 M ^ be t from the foregoing summary, 

tively closed by a closure on which a lock such as the whgn ^ kgy 5Q k mserted mtQ the key cylinder 9Uemm 
lock 10 is mounted) to provide a cooperative structure w ^ ^ . $ tumed tQ effect movement of the control 
for receiving and releasably retaimng a retractable and member ^ tQ ^ unlocked position , which is illustrated 
extensible latch element such as the latching arm 20 piGS T . shaped opera ting handle 18 may be 

A key-or*rated locking .system, mdicated generally 30 ^ * {& ^ 

by the numeral 40 is provided ^jf^^J^^ about the axis 26 between the latched and unlatched 
and preventog rotation of the ^^^^S positions which are illustrated, respectively, in FIGS, 
handle 18, latching arm 20 and shaft 22 between their * 1n+ , arm , n - : t _ 

latched and unlatched positions. Stated in another way, J?.™ 1 ^P' ^ hen th f * atchm « ™ » 15 m , lts 
thekey-operatedlo^ 35 la " P *;LS 

release and restrain theft* 22 in order to either (1) ^^^^J^^^^^^^^ 
release the operating handle 18, the latching arm 20, and »* » suitably configured strike (not shown). When the 
helaft 22for free rotation about the als 26, or (2) latcronga^ 

retain the operating handle 18, the latching arm 20, and opposite direction to only an «^ Jbeyond 
the shaft 22 P in one or the other of their latched and 40 the opposite side of the housing 12 (see FIG. 17^ In i* 
unlatched positions. unlatched P°f 10n ' the 1 * dm !* ™ 20 doeS "P** *° 

Referring to FIGS. 5 and 6, the key-operated locking engage a strike or to otherwise i obs met ; op^g of a 
system 40 includes a control member 42 that is slidably closure (not shown) on which the lock 10 typically is 
mounted for movement along the back wall 14 of the m0 ™ te( ± . 3 . , „ 1Q . . 

housing 12, and a cam member 44 that connects with a 45 The T-shaped operating handle 18 may only be 
rotatable stem 46 ofa key cylinder assembly 48. The key nested within the recess 16 when the mterconnec ed 
cylinder assembly 48 is a conventional, commerciaUy handle 18, latching arm 20 and shaft 22 are in one or the 
availableunitthatismountedinahole52thatisformed other of their latched and unlatched positions. Like- 
through the back wall 14 of the housing 12, as is best wise, the control member 42 may only be moved to its 
seen in FIGS. 6 and 18. A conventional spring clip 54 50 locked position when the operating handle 18, the latch- 
engages grooves 56 formed in opposite sides of the key ing arm 20 and the shaft 22 are in one or the other of 
cylinder 48 to secure the key cylinder assembly 48 in their latched and unlatched positions. By this arrange- 
place on the housing 12. ment, the lock 10 provides a secure means of releasably 

As will be explained in greater detail, the control retaining the operating handle 18 and the latching arm 
member 42 is translatable along a sliding path of move- 55 20 in their latched and unlatched positions, 
ment relative to the housing 12 between locked and Turning now to a more detailed description of the 
unlocked positions in response to rotation of a suitably foregoing components, the housing 12 has a penmetn- 
configured key 50 that is inserted into the key cylinder cally extending mounting flange 120 which surrounds 
assembly 48. Referring briefly to FIGS. 18-20, when the recess 16. Referring to FIG. 1, the recess 16 is de- 
the control member 42 is in its locked position, Blocking 60 fined by the back wall 14, by opposed side walls 122, 
formation that is provided on the control member 42 124, and by opposed end walls 126, 128. Referring to 
(i.e., a keyhole shaped slot which is indicated generally FIG. 6, the hole 24 through which the shaft 22 extends 
by a numeral 60, and which has opposed parallel side is formed through the back wall 14 at a location closer 
walls 62 near one end of the slot 60, and an enlarged to the side wall 122 than to the side wall 124, and at a 
round end region 64 near the other end thereof) engages 65 location spaced equally from the end walls 126, 128. 
a receiving formation 70 that is provided on the shaft 22 The mounting hole 52 for the key cylinder assembly 48 
(i.e., a region of the shaft 22 that is indicated generally is formed through the back wall 14 at a location closer 
by the numeral 70, having parallel flat surfaces 72 on to the side wall 124 than to the side wall 122. 
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The housing 12 is prefeLy fabricated as a welded »5^^JMS^22ft 

assembly of two stamped ^£+t£S£ 2 S"« end re * ions 150 with the pla " e ° f 
above-described structure which defines the i flange 120, me sqiar ^.^ 

the back wall 14 and the wall portions 122, 124, IK, th -n* o p shaft 22 has a 

128. Referring to FIGS. 3-8, the other parr . ,» guide 5 *° ™^ 70 ' which eJtt ends forwardly with 

plate 130 which has a raised central region 132 1 bordered fonwrt h fecess 16> md , 

oyapairofmountingflangeslMtha Ed reanlrd end region 172 which projects be- 
rear side of the back wall 14. The plate 130 and the back uraoea JSETSL 7 3 o Referrine to FIG. 5, the shaft 
Z 14 of the housing 12 cooperate to s idah * jmount ^^S^^SK g^ve 163 that 
the control member 42 by defining a channel 136 (see 10 22 has a arcum ^ rearward 
FIGS. 8 and 9 located between the back wall 14 and the forms a tmuni ^ne lw «""J a sprinB retaining 
2nd regior il32 ^.^^^Sffi cnpX* ^ 

control member 42 is shdably camcd for transition «ipi wd extends radially out- 

between the locked position of FIG. 19 and the un ^'^^ „ best seen in FIG. 5, to engage 
^^m^lZf^T^o^ therelrfaceofthecentralportionmofthegmdeplate 
handle 18 has a stem 140 which mterc°nn^ a tran* 130^ flat surface por- 

versely extending ; bar 42; ^S^Stt 2J IkSwE-ed on opposed sides thereof. The flat sur- 
that define a yoke ^.22^^-11" 20 face portions 72 not only extend forwardly with respect 
142 has opposed ends 148. Referring to FIGS. Z ana o, m race ; pu j distance 

the legs 144 have sligh «S S i^t to the back wall, i.e., into the 

tt££!S£f£- 2K- SSSS channel & that slidably mounts the control member 
18, the washer 152 has a pair of opposed, inwardly 42 " . d ^ ^ end region 172 0 f the shaft 22 
facing flat surfaces 153 Aat Mnfi ^£ °J* 25 JSSSS^S (not shown) that is formedinan 

alongside the opposed flat surfaces 72 that arc formed ^^JS 180 of the latching arm 20. Opposed 
on the shaft 22, whereby a driving connection is estab- J™°^?J^™ , nG 5) J e forme d on the 
lished between the washer 152 and die shaft 22. A pivot f ^ ^ rea on 172 to mate with correspondingly 
pin 154 extends through aligned holes (not shownV Oat ^SSSSteS SStaSW shown) that define 
are formed in the legs 144 of the yoke 146, and through 30 ^ f ^™ w ^™ m 20 through which the 

retain the pin 154 in place and to thereby provide , J^^^^^ 1 ^ 172 . A pa ir of 
secure pivotal i mterconnecdon between the handle 18 35 ^QkdnM ^ by ^ ^ 

and the shaft 22. m ^ nst ot >nosed sides of the latching arm 24. 

18 is nested in the recess 16, the bar 142 of the T-shaped stnke (not ™£ ^ desired ^figuration 

close proximity of the end walls 126, 128. By this jjt- •"^gJjJ^V ^ key locking assembly 48 

rangemenMhe handle 18 cooperate, >wd . the hous ng 45 JJ£^JJ^^i 00n ^^.vill. 

12 to assist in preventing rotation of the shaft 22 (i.e., may be ot any oi a characteristics that 

rotation of the shaft 22 when the handle 18 » nested able ^^^J^Sing assembly 48 has a 

within the recess 16 will tend to bring one or he other wfl now be g^ ^ ^ ^ 

of *e ends 148 mto abutting engagement with one of body M which ^ten ^ ^ ^ 
the end walls 126, 128). n „n„^ r 2ft2 is ioumaled by the body 200 for rota- 

all encircle the shaft 22 and are arranged such (hat the 55 m FIGS. 6^ »«J^J^ ( integral part thereof) 

washers 152, 162 sandwich the washer or O-nng 160. from iti* toy cybnder w * for P rotating the 
The washer or O-ring 160 serves both as a weajer- ™ rStion of the key 50 in the key 

proof seal that extends penmetncally about the back ^ 44 m f es P™* ™ ro £ ble ^ween a locked 

wall opening 24, and as a resilient member that biases cylinder f^JThe cam 44 is mova^ 

me w£her 152 into firm engagement with the square 60 position shown m Hft! 5, Midan umocKea p 

cornered end regions 150 of the legs 144, whereby a ^tS^'^^^^^^ 
detenting action is provided which operates to assist m Sdy be removed 

retaining the handle 18 in one of its extended or folded been inserted (heron, the Key » j 

position! (the handle's extended position is shown in when he ^f™J*™Zte6 and 

FIG. 2, and its folded or nested positions are shown in 65 member 42 are m a seiecteo 

FIGS. 1 and 17). Stated in ^?«£f£»£ "SSngCnGS. 18-21, the manner in which com- 
S^ttftt*^™ lock 10 interact to nock" the interco, 
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nected operating handle 18, latching arm 20 and shaft 22 
in their latched and unlatched positions is illustrated. A 
locking formation which is provided on the control 
member 42 takes the form of the described keyhole 
shaped slot 60, which has the described flat side walls 62 5 
and the enlarged round end region 64. The shaft 22 has 
a receiving formation 70 which includes the described 
flat surfaces 72. The flat side walls 62 extend parallel to 
each other and are spaced from each other by a distance 
that is selected to permit side walls 62 to be slided into 10 
closely fitting juxtaposed relationship with the flat sur- 
faces 72 of the shaft 22. 
When the flat side walls 62 of the control member 42 



10 



including threaded fasteners, rivets, weld studs, blind 
mounting brackets, and the like, as will be described in 
conjunction with references to FIGS. 22-34. In FIGS. 
22-34, the reference numeral 10 is used to indicate the 
basic type of lock that has been described in conjunc- 
tion with references to FIGS. 1-21. Also, some of the 
other reference numerals that have been employed in 
FIGS. 1-21 are utilized in FIGS. 22-34 to designate the 
same kinds of features as have been described. 

Referring to FIGS. 22 and 23, the use of threaded 
fasteners to mount the lock 10 on a door panel 306 is 
illustrated. Screws 300 are shown extending through 
aligned holes 302, 304 that are formed through the 
mounting flange 120 and through a door panel 306. 



are in position alongside the flat surfaces 72 of the shaft a — ~ 0 - 

22, the close fit between these mating elements 62, 72 15 Such portions of the lock 10 as extend rearwardly from 

operates to prevent the shaft 22 from rotating about the the mounting flange 120 project through an opening 308 

axis 26. Such a closely fitting; "locking" engagement of that is formed in the door panel 306. The screws 300 are 

the formations 62, 72 can.be effected either when the held tightly in place by lock nuts 310. 

shaft 22 (and the interconnected operating handle 18 While threaded fasteners such as the screws and nuts 

and latching arm 20) are in their latched and unlatched 20 300, 310 may be employed to mount the lock 10, a more 
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positions— but not when these elements are rotated out 
of their latched and unlatched positions. 

The lock 10 is "locked" when the flat side walls 62 
are juxtaposed with the flat surfaces 72 to prevent rota- 
tion of the shaft 22. Likewise, the lock 10 is "unlocked' 
when the flat side walls 62 are withdrawn from juxtapo- 
sition with the flat surfaces 72, i.e., when the enlarged 
rounded end region 64 of the slot 60 loosely encircles 
the shaft 22 so that the shaft 22 is free to rotate with 
respect to the housing 12. 

A significant feature of the preferred practice of the 
present invention, as it is applied to the described and 
illustrated lock 10, resides in the interactive engagement 
that takes place between the control member 42 and the 
cam 44. The generally U-shaped formation 80 of the 35 
control member 42 overlies, surrounds and coopera- 
tively engages the cam 44 so that the secure character of 
the mounting of the control member 42 on the housing 
12 is enhanced, and so that the cam 44 is protectively 
enclosed and reinforced. When the control member 42 40 
is in its locked position, as is shown in FIG. 19, the 
U-shaped formation 80 overlies the cam 44 and has a 
pair of tab formations 82 that extend on opposite sides of 
the cam 44 in the vicinity of the cam's connection with 



secure and permanent mounting is usually desirable, 
whereby other types of conventional fasteners such as 
rivets are substituted to extend through the aligned sets 
of holes 302, 304. Referring to FIG. 24, the use of rivets 
320 that extend through the aligned holes 302, 304 in 
substitution for the screws 300 is illustrated. 

Referring to FIGS. 25 and 26, the use of threaded 
studs 330 in place of the screws 300 is illustrated. The 
threaded studs 330 typically are inserted through the 
holes 302 that are formed in the flange 120 (the holes 
302 are shown in FIG. 22). The studs 330 may be se- 
curely connected to the flange 120 as by being press-fit- 
ted into the holes 302, and/or by welding the studs 330 
to the flange 120. The studs extend through the holes 
304 and receive nuts 310 that serve to securely retain 
the lock 10 in place on the door panel 306. 

Referring to FIGS. 27-30, the use of a U-shaped blind 
mounting bracket 350 to mount the lock 10 on a door 
panel 306 is illustrated. In this embodiment, a pair of 
threaded studs 360 are rigidly connected to the back 
wall 14 of the housing 12 (typically as by welding). The 
U-shaped bracket 350 has a pair of forwardly extending 
legs 376, 378 that are interconnected by a transversely 
extending leg 374. As is best seen in FIG. 30, a hole 375 



the key locking cylinder's stem 46, whereby the cam 44 45 is formed through the transversely extending leg 374 to 



and the control member 42 interact to protect and rein 
force each other. When the control member 42 is in its 
unlocked position, as is shown in FIGS. 20 and 21, the 
U-shaped formation 80 defines a transversely extending 
channel 84 that fully houses the cam member 42. More- 50 
over, the control member 42 has a transversely extend- 
ing wall 86 which extends along one side of the channel 
84 and which cooperates with a curved end 88 of the 
cam 44 to effect translation of the control member 42 
between its locked and unlocked positions in response 
to rotation of the cam 44 between its locked and un- 
locked positions. Furthermore, the cam 44 has a flat side 
surface 90 that engages one of the tab formations 82 (as 
is shown in FIGS. 8, 11, 20 and 21) as the cam 44 is 



55 



loosely receive the shaft 22. Two holes 377 (only one of 
the holes 377 is visible in FIG. 30) are formed through 
the transversely extending leg 374 on opposite sides of 
the hole 375 to receive the threaded studs 360. A pair of 
lock nuts 380 are used to clamp the transversely extend- 
ing leg 374 between the nuts 380 and the back wall 14. 
As the nuts 380 are tightened, distal ends 386, 388 (see 
FIG. 29) of the legs 376, 378 are moved alongside the 
end walls 126, 128 of the housing 12 to clamp portions 
of the door panel 306 between the distal ends 386, 388 
and the mounting flange 120. 

Locks that embody features of the present invention 
are not limited in their utility to such applications as 
require only a single latching element 20 to hold a clo- 



1S snown in rivja. o, u, xu ami « wjw ■ — j ^ " 7 . ° , . ... 4 . , . 

routed by the stem 46 in moving from its locked to its 60 sure in its closed position. Rather, as is illustrated in 
unlocked position, whereupon the engagement of the FIGS. 31-34, a T-shaped latching arm 420 may be em- 
surface 90 with one of the tab formations 82 serves to ployed in place of the latching arm 20 to provide con- 
securely retain the control member 42 in its unlocked nections with a pair of flexible cables 422, 424 (see 
position until the cam 44 is again rotated to bring the FIGS. 31 and 32) or with a pair of rigid operating rods 
curved end formation 88 into engagement with the wall 65 432, 434 (see FIGS. 33 and 34) that connect with other 
86 to move the control member 42 to its locked position. latch elements of a conventional nature such as a pair of 
The lock 10 may be mounted on a door panel or the spring-projected latch bolt assemblies (not shown), 
like utilizing any of a variety of conventional means, Typical commercially available latch bolt assemblies of 
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the type that may be connected to and operated by the 
cables 422, 424 or the rods 432, 434 are sold by Eber- 
hard Manufacturing Company, Cleveland Ohio 44136, 
under the model designations 10-5597 and 5638U Many 
other conventional forms of latch assemblies likewise 
may be operated by cables or rods that connect with the 
T-shaped latching arm 420. 

Referring to FIGS. 31-34, the T-shaped latching arm 
420 is identical to the described latching arm 20 except 
that the arm 420 has a pair of transversely projecting 
portions 462, 464 that extend in opposite directions and 
define mounting holes 472, 474 (see FIG. _ 33) The 
mounting holes 472, 474 are utilized in providing driv- 
ing connections with the cables 422, 424 or the rods 432, 
434 Headed pins 450 that extend through the holes 472, 15 
474 are used to connect the cables 422, 424 to the pro- 
jecting portions 462, 464. The rods 432, 434 have right 
angle end regions 460 that extend into the holes 472, 
474 Cotter pins 470 are used to retain the pins 450 and 
the rod ends 460 in place in the holes 472, 474. 20 

When the latching arm 420 is rotated about the axis of 
the shaft 22, the projecting portions 462, Mj^™*™ 
to pull the cables 422, 424, or to pull the rods 432, 434, 
to effect operation of suitable latch assemblies (not 
shown) that are connected to the cables or rods 422, 25 
424, 432, 434. . 

As will be apparent from the foregoing description, 
the lock 10 provides a simple and inexpensive structure 
for releasable securing a closure such as a utility door of 
a vehicle, or a cabinet door, or the like, in closed post- 30 

^Another feature of the lock 10 lies in the fact that its 
handle 18 can be restrained from rotating when in either 
of its locking or unlocking positions. When the handle 
18 is in either of its locked or unlocked positions, the 35 
key operated cylinder 48 can be operated to effect lock- 
ing or unlocking movement of the control member 42, 
whereby the lock 10 has a total of four modes (i.e., 
configurations of its operating components) wherein the 
handle 18 can be nested in the recess 16, namely: 40 

(i) when the operating handle 18, the shaft 22 and the 
latching arm 20 are in their latched positions, and the 
control member 42 is in its locked position, whereby the 
lock 10 is both "latched" and "locked;" 

(ii) when the operating handle 18, the shaft 22 and the 45 
latching arm 20 are in their latched positions, and the 
control member 42 is in its unlocked position, whereby 
the lock 10 is "latched" but not "locked;" 

(iii) when the operating handle 18, the shaft 22 and 
the latching arm 20 are in their unlatched positions, and 50 
the control member 42 is in its unlocked position, 
whereby the lock 10 is both "unlatched" and "un- 
locked;" and, 

(iv) when the operating handle 18, the shaft 22 and 
the latching arm 20 are in their unlatched positions, and 55 
the control member 42 is in its locked position, whereby 
the lock 10 is "unlatched" but its operating handle 18, 
shaft 22 and latching arm 20 are restrained from being 
rotated out of their unlatched position. 

Although the invention has been described in its pre- 60 
ferred form with a certain degree of particularity, it is 
understood that the present disclosure of the preferred 
form has been made only by way of example and nu- 
merous changes in the details of construction and the 
combination and arrangement of parts may be resorted 65 
to without departing from the spirit and scope of the 
invention as hereinafter claimed. It is intended that the 
patent shall cover, by suitable expression in the ap- 



pended claims, whatever features of patentable novelty 
exist in the invention disclosed. 
What is claimed is: 

1. A rotary handle operated, flush mountable door 
lock, comprising: 
(a) housing means including: 
(i) a pan-shaped housing member formed as a sheet 
metal stamping and having: 

(1) a substantially flat back wall with opposite sides 
thereof defining front and rear faces that extend 
substantially parallel to each other in spaced 
planes that areseparated by a distance equal to 
the thickness of the back wall; 

(2) side wall means formed integrally with the back 
wall for extending in an uninterrupted and con- 
tinuous manner about and perimetrically border- 
ing the back wall, and for cooperating with the 
back wall to define a forwardly facing recess that 
extends forwardly from the front face of the 

i back wall; 

(3) mounting flange means including a substantially 
flat mounting flange that is formed integrally 
with the side wall means for extending in an 
uninterrupted and continuous manner about and 
perimetrically bordering the side wall means, 
and that extends in a plane which parallels the 
back wall and which defmes a front boundary of 
the forwardly facing recess; 

(ii) an elongate guide member having: 

(1) a pair of substantially flat end portions that 
extend in a common first plane; 

(2) a substantially flat central portion located be- 
tween the end portions and extending in a second 
plane that is substantially parallel to but spaced 
from the first plane; 

(3) a pair of substantially flat connecting portions 
that border opposed edge of the central portion, 
that extend in spaced parallel planes which inter- 
sect the first and second planes and which are 
substantially perpendicular to first and second 
planes, and that are formed integrally with the 
end portions and the central portion, whereby 
each of the connecting portions functions to 
connect a separate one of the end portions to a 
separate one or two opposed edges of the central 
portion; 

(iii) the guide member being rigidly connected to the 
housing member as by rigidly connecting the 
spaced end portions to the rear face of the back 
wall, with the guide member being positioned rela- 
tive to the housing member such that the common 
plane of the end portions extends along the rear 
face of the housing member in parallel relationship 
thereto, with the central portion of the guide mem- 
ber extending in spaced parallel relationship with a 
substantially centrally located portion of the back 
wall, and with the connecting portions cooperating 
with the central portion of the guide member and 
with the centrally located portion of the back wall 
of the housing member to define a guide channel 
that extends along and in direct contact with the 
rear face of the back wall to define a guide path of 
movement that parallels each of the back wall, the 
central portion and the connecting portions, with 
the connecting portions defining opposed side 
boundaries of the guide channel, with the back wall 
and the central portion defining opposed front and 
rear boundaries of the guide channel, and with the 
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guide channel being of substantially uniform, gen- 
erally rectangular cross section having a width that 
is determined by the spasce between the side 
boundaries and a thickness that is determined by 
the space between the front and rear boundaries; 5 
(iv) aligned holes formed through the central portion 
and through the centrally located portion, with the 
aligned holes being coaxial about an imaginary 
shaft rotation axis that extends perpendicularly 
with respect to the back wall, and with the imagi- 10 
nary shaft rotation axis intersecting the guide chan- 
nel at a location between and spaced substantially 
equidistantly from the side boundaries of the guide 
channel; 

(b) shaft means including a shaft extending along the 15 
shaft rotation axis through the aligned holes and hav- 
ing a front end region that projects forwardly from 
the back wall and into the recess, and having a rear 
end region that projects rearwardly from the back 
wall, the shaft being rotatable about the shaft rotation 20 
axis relative to the housing between latched and un- 
latched positions; 

(c) operating handle mens including an operating han- 
dle connected to the front end region of the shaft and 
being rotatable with the shaft about the shaft rotation 25 
axis between the latched and unlatched positions; 

(d) a latching arm connected to the rear end region of 
the shaft and being rotatable therewith about the 
shaft rotation axis between the latched and unlatched 
positions; 

(e) receiving formation means provided on the shaft at 
a location wherein said the shaft intersects with the 
guide channel, with the receiving formation means 
including a pair of flat surface portions formed on 
opposed sides of the shaft, with the flat surface por- 
tions extending substantially parallel to each other 
and parallel to the shaft rotation axis, and with the flat 
surface portions being spaced substantially equidis- 
tantly from the shaft rotation axis and at a predeter- 
mined distance from each other; 

(f) key operated locking means connected to the hous- 
ing for selectively restraining the handle, the shaft 
and the latching arm from rotating about the shaft 
rotation axis when the handle, the shaft and the latch- 



slot formed through the control member and hav- 
ing the shaft extending therethrough, with the 
length of the slot paralleling the guide path of 
movement, with the slot having relatively small 
end region at one end thereof and a relatively large 
end region at the other end thereof, with the rela- 
tively small end region being defined in part by a 
pair of flat side wall portions that extend in parallel 
relationship to the guide path of movement and 
along opppsed sides of the keyhole shaped slot at 
substantially equal distances from the axis of shaft 
rotation and being spaced from each other at a 
distance that is selected to permit the flat surface 
portions of the shaft to be closely received therebe- 
tween when the control member is in its locked 
position to prevent shaft rotation about the shaft 
rotation axis, and with the relatively large end 
region of the slot having an enlarged circular for- 
mation of suffificent size to loosely surround the 
shaft and to thereby readily permit rotation of the 
shaft about the shaft rotation axis when the control 
member is in its unlocked position; 
(ii) key cylinder means for receiving a suitably con- 
figured key and having rotatable stem means for 
rotation relative to the housing in response to rota- 
tion of a suitable configured key in the key cylinder 
means; and, . 
(iv) cam means connected to the rotatable stem means 
for movement therewith and for drivingly engag- 
ing the control means for selectively moving the 
control member between its locked and unlocked 
positions, and for cooperating with the control 
means to selectively retain the control means in its 
locked and unlocked positions; 
35 (g) the locking formation means and the receiving for- 
mation means being operable to engage when the 
control member has been moved to its locked posi- 
tion to prevent rotation of the handle, the latching 
arm and the shaft relative to the housing, and being 
operable to disengage when the control member has 
been moved to its unlocked position to permit rota- 
tion of the handle, the latching arm and the shaft 
relative to the housing about the shaft rotation axis. 
2. The lock of claim 1 wherein: 
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ing arm are in their latched and unlatched positions, 45 (a) the rotary movement about the shaft rotation axis 
m * * lul a c . . . • Q v^n l0 rl Ux, th* hnnHlp the shaft and the latch- 



the key operated ocking means including: 
(i) control means including an elongated, one-piece 
control member that has at least a mounting por- 
tion that extends into the guide channel and that is 
slidably connected to the housing means by virtue 50 
of the mounting portion of the control means being 
dimensioned such that its cross section if of gener- 
ally rectangular form having width and thickness 
dimensions that are only slightly less than the 
width and thickness of the guide channel, whereby 55 
the control member is mounted on the housing 
means for smooth sliding movement relative 
thereto along a guide path of movement that is 
defined by the guide channel, with the control 
member being movable along the guide path of 60 
movement between locked and unlocked positions, 
and with such movement being guided by direct 
engagement of the control member with each of 
the back wall of the housing, the central portion of 
the guide member and the connecting portions of 65 
the guide member; 
(ii) locking formation means defined by the control 
means in the form of an elongate keyhole shaped 



that is executed by the handle, the shaft and the latch- 
ing arm in moving between the latched and the un- 
latched positions is about 180 degrees; and, 
(b) the hole that is formed through the back wall of the 
housing and through which the shaft extends is lo- 
cated closed to one edge of the pan-shaped housing 
member than to an opposite edge thereof, whereby, 
when the latching arm is in its latched position it 
projects beyond said one edge of the housing member 
to a greater extent than it projects beyond the oppo- 
site edge of the housing member when the latching 
arm is in its unlatched position. 
3. The lock of claim 1 wherein: 
(a) the key cylinder has a body that is mounted on the 
housing member, and has key-receiving cylinder that 
is journaled by the body rotation relative thereto 
between first and second positions when a key of 
appropriate configuratioin is inserted into the key- 
receiving cylinder, with the key-receiving cylinder 
and the body cooperating to permit removal of the 
key from the key-receiving cylinder only when the 
key-receiving cylinder is rotated to one of said first 
and second positions; 
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(b) the cam means is connected to the key-receiving 
cylinder for rotation therewith between said first and 
second positions; and, 

(c) the control means and the cam means cooperate to 
securely retain the control member in its locked posi- 
tion when the key-receiving cylinder is in its first 
position, and to retain the control member in its un- 
locked position when the key-receiivng cylinder is m 
its second position; 



handle, shaft and latching arm are restrained from 
being rotated out of their unlatched position. 
4 The lock of claim 3 wherein the range of rotary 
movement that is excuted by the cam means in moving 
between said first and second positions is about 90 de- 



5. The lock of claim 1 wherein the operating handle is 
pivotally connected to the front end region of the shaft 
for pivotal movement relative to the shaft between 



(diVh^y ^operated .ocking means is opera- ,0 
tive not only to effect movement of the control mem- dattonship ^j^^ ™ ™ sing member being 
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the relatively movable components of the lock, 
namely: 

(i) when the operating handle, the shaft and the latch- 
ing arm are in their latched positions, and the con- 
trol member is in its locked positions, whereby the 25 
lock is both "latched" and "locked;" 

(ii) when the operating handle, the shaft and the 
latching arm are in their latched positions, and the 
control member is in its unlocked position, 
whereby the lock is "latched" but not "locked;" 

(iii) when the operating handle, the shaft and the 
latching arm are in their unlatched positions, and 
the control member is in its unlocked position, 
whereby the lock is both "unlatched" and "un- 
locked;" and, 

(iv) when the operating handle, the shaft and the 
latching arm are in their unlatched positions, and 
the control member is in its locked position, 
whereby the lock is "unlatched" but its operating 
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(a) U-shaped formation means connected to the control 
member and having a central part that extends in 
overlying relationship with the cam means; and, 

(b) projecting formation means: 

(i) for connecting with the central part at spaced 
positions thereon; 

(ii) for extending along opposite sides of the cam 
means for engaging selected portions of the cam 
means (1) to move the control member means be- 
tween its locked and unlocked positions in response 
to movement of the cam means by the key cylinder 
between its first and second positions, (2) to retain 
the control member means in its locked position 
when the cam means and the key cylinder means 
are in said first position, and (3) to retain the con- 
trol member means in its unlocked position when 
the cam means and the key cylinder means are m 

said second position. 

***** 
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